Splenectomy modifies hyperactive states of the dopaminergic system induced by morphine in C57BL/6J-bg(J)/bg(J) (beige-J) mice.
Genetic factors affect the locomotor activity induced by morphine, which mainly depends on the activation of dopaminergic systems, and morphine has distinct pharmacological activities in C57BL/6J-bg(J)bg(J) (beige-J) mice, which have genetic deficiencies in immunological function. We previously showed that beige-J mice exhibited greater locomotor activity and dopamine turnover, whereas splenectomy reduced this hyperlocomotion and dopamine turnover, which suggests that beige-J mice could be an experimental animal model for investigating hyperactivation of the dopaminergic system, and that the spleen may contribute to the susceptibility to activation of the dopaminergic system. Furthermore, morphine can induce hyperlocomotion mediated by activation of the dopaminergic system. Therefore, we examined the effects of splenectomy on the hyperlocomotion and regulation of the dopaminergic system induced by morphine in beige-J mice. Morphine induced hyperlocomotion, which was accompanied by activation of the dopaminergic system, in beige-J mice. Furthermore, splenectomy enhanced the hyperlocomotion and activation of the mesolimbic dopaminergic system induced by morphine in beige-J mice. Our findings indicate that substances originating from the spleen may regulate both spontaneous activation of the mesolimbic dopaminergic system and the µ-opioidergic system-mediated activation of the mesolimbic dopaminergic system by morphine through different modes of action. These results imply that beige-J mice could be a practical animal model for investigating the interactions between immune-modulation and the µ-opioidergic system and/or dopaminergic system.